Increased survival and function of SOD1 mice after glial cell-derived neurotrophic factor gene therapy.
Amyotrophic lateral sclerosis (ALS) is caused by a progressive degeneration of motor neurons. The cause of sporadic ALS is not known, but 1-2% of all cases are familial and caused by mutations in the copper-zinc superoxide dismutase (SOD1) gene. Transgenic SOD1 mice serve as a transgenic mouse model for these cases. Glial cell-derived neurotrophic factor (GDNF) has a potent trophic effect on motor neurons. Clinical trials in which growth factors have been systemically administered to ALS patients have not been effective, owing in part to the short half-life of these factors and their low concentrations at target sites. Gene transfer of therapeutic factors to motor neurons and/or their target cells, such as muscle, may overcome these problems. Previously, we and others have shown that intramuscularly administered adenovirus vector (AVR) results in foreign gene expression not only in muscle cells, but also in relevant motor neurons in the spinal cord, because of retrograde axonal transport. In this study we utilized an AVR to introduce GDNF into muscles of neonatal SOD1 mice. We showed that AVR-mediated GDNF expression delayed the onset of disease by 7 +/- 8 days (mean +/- SD), prolonged survival by 17 +/- 10 days, and delayed the decline in motor functions (as determined on a rotating rod) by 7-14 days. These results demonstrate that gene delivery to muscle and motor neurons has the potential to treat devastating neurodegenerative diseases such as ALS.